Sacrococcygeal teratoma (SCT) is notorious for its increased vascularity and propensity to rupture and hemorrhage. This is a report of a premature girl with SCT who demonstrated spontaneous progressive infarction. This caused severe hyperkalemia that was resistant to medical and surgical therapy and caused her demise. A baby with lethal hyperkalemia during surgical resection of hepatoblastoma was reported recently. 1 It is assumed that tumor lysis may be responsible for inducing severe hyperkalemia.
CASE REPORT
The patient was a girl born at 27 weeks' gestation weighing 1690 gm. An extremely large SCT was seen on repeated maternal ultrasound examinations. At 2 days before her birth, fetal hydrops and hepatomegaly were noted for the first time. Because these findings bode poorly for fetal survival, the mother received a 2-day course of betamethasone and was delivered by planned cesarean section. The baby at birth was noted to have poor Apgars of 1, 6, and 8 at 1, 5, and 10 minutes, respectively, requiring immediate endotracheal intubation. She appeared limp and edematous and was found to have hepatomegaly, cardiomegaly, and congestive heart failure. Because of the need for high-pressure ventilation and poor arterial gases (initial pH of 6.9, PaO 2 of 65 mm Hg, PaCO 2 of 70 mm Hg, base deficit of Ϫ22), she was placed on a high-frequency oscillator and her gases improved. The teratoma measured 26 cm in circumference and was deforming the right thigh and occluding the rectum. (Figure 1 ) With volume, pressors, and a high-frequency oscillator, the patient stabilized; by 24 hours, she showed significant respiratory improvements and was switched to a conventional respirator. The surface of the tumor showed progressing necrosis ( Figure 2) ; with it, severe hyperkalemia developed (6.838.4 mEq/liter). Intravenous therapy was initiated with calcium gluconate, NaHCO 3 , albu- Clinical Perinatal/Neonatal Case Presentation
min, and insulin/glucose dosing. In addition, Kayexelate therapy was given with nasogastric into the stomach (the rectum being occluded by the large tumor). Her electrocardiogram showed only modest QRS prolongation (84 msec) without any "T" wave changes or rhythm disturbance. Her cardiac functions were not impaired, and the urine output remained in the 0.5 to 1.0 ml/kg per hour range. Serum creatinine and blood urea nitrogen were not elevated. Despite all efforts, the serum K ϩ remained extremely high (7.4 to 7.8 mEq/liter). Peritoneal dialysis or exchange transfusion were discussed. It was felt, however, that the risk/benefit ratio in this small and unstable premature neonate precluded their utilization. In a desperate move to remedy the hyperkalemia, tumor resection was deemed necessary. At the time of operation (age 36 hours), the necrosis of the tumor now involved over one-third of the surface (Figure 3) . With the patient fully monitored and with frequent analysis of serum K ϩ , the operation was conducted with minimal cardiovascular problems. Intraoperative K ϩ remained in the 7.3 to 8.1 range and acid-base balance was maintained. Relatively fresh blood transfusions and volume replacement were given as needed. Euthermia was maintained throughout. Near the completion of the resection, cardiac arrest developed. Despite prolonged chest compressions and various pharmacologic agents, no cardiac rhythm could be established; the patient was pronounced dead.
Pathologic examination of the teratoma, which weighed 420 gm (one-third of her total body weight) showed predominately neuroectodermal elements. Immature elements were common, but no true malignancy was seen. There were large patches of hemorrhagic necrosis and liquification necrosis involving Ͼ50% of the volume of the tumor. There were no structural abnormalities of the heart or myocardium.
DISCUSSION
Clinically significant hyperkalemia is very rare in neonates and infants who have normal renal function. In general, they tolerate elevated serum K ϩ better than children and adults. When present, hyperkalemia is caused primarily by inadvertent administration of excessive intravenous K ϩ or at times during the transfusion of large volumes of "aged" blood. Rapid red blood cell lysis may release intracellular K ϩ ; however, this rarely causes a problem. Hyperkalemia associated with tumor lysis can be seen occasionally in children and adults at the initiation of chemotherapy for lymphocytic malignancies. The so-called "acute tumor lysis" syndrome was coined for such patients who manifest hyperuricemia and hyperkalemia. 2, 3 Acute tumor lysis syndrome responds favorably to hydration and allopurinol therapy. Solid tumors, in general, are not known to undergo spontaneous lysis. A report of refractory hyperkalemia that appeared during surgical manipulation of a hepatoblastoma in a 7-month-old infant was published recently. 1 That patient (with a normal preoperational potassium of 4.4 mEq/liter) died of cardiac arrest. Our patient, however, manifested "spontaneous" tumor lysis and hyperkalemia associated with necrosis of a huge SCT. Despite extensive medical therapy, her serum K ϩ could not be lowered; emergency resection became necessary. Refractory cardiac arrest, presumed to be secondary to persisting hyperkalemia, proved to be lethal.
A significant number of fetuses with SCT die in utero, mostly as a consequence of high blood flow through the tumor and associated fetal congestive heart failure and hydrops. 4 Of those who are born, survival is much improved (although preselection may occur) and is in the range of 90%. Reviewing 541 cases of SCT that were published through the years in the Journal of Pediatric Surgery, [5] [6] [7] [8] [9] [10] [11] there were 31 (5.7%) operative or immediate postoperative deaths. Of these 31, 4 were documented as having cardiac arrest, and 8 were classified as "unknown cause." It is quite possible that among the latter eight, some may in fact have had undetected hyperkalemia that caused cardiac malfunction and death. Because hyperkalemia was not recognized until now as a significant factor in the outcome of babies with SCT, we suggest that frequent determinations of serum K ϩ along with acid-base status be undertaken preoperatively, especially in those neonates manifesting tumor lysis. Cardiac rhythm or functional disturbances may be caused by hyperkalemia. Furthermore, frequent 
